Forty-three college students read a specially prepare-text either with or without inserted questions. The text and the questions were presented on a computer terminal tc allow measurement of reading times on short segments cf material. Question groups performed better, relative to cortrols, cn posttest items that repeated inserted questions and also cn new posttest items from the same categories as the inserted questions. While there was no overall reading time difference between the question and no-question groups, subjects who received inserted questions spent more time on the parts of the text that contained information cf the type needed to answer the questions. The results are consistent with a selective attention -interpretation of the indirect effect cf inserted questions. (Author) ****************#44447***********************************M************ Reproductions supplied by EBBS axe the best that can be made from the original document. *********************************************************************** text ;iformation will later perform better on any item testing information from the category. An economical explanation for this phenomenon is that the reader selectively attends to information in the questioned category.
Distribution of Reading Time when Questions are Asked About a Restricted Category of Text informa
The purpose of he research reported in this paper was to take an additional step in tracing the processes by which periodic, inserted questions influence learning from text.
The focus was on the indirect ef t of questions, so called because subjects are observed to do better on new posttest items constructed in such a way that simply learni.g the answers to the inserted questions could not produce the improvement.
Literally dozens of studies involving the indirect questioning effect have been completed in recent years. Nonetheless, very little more is known today about the inner workings of the mechanism giving rise to the effect than when Rothkopf (i966) conjectured in the mid 1960's that it probably was an "attention-like" process. Rothkopf and Bisbicos (1967) have obtained the best evidence that the indirect effect of questions may be attributable to an attentional process.
They used a 9600 word selection from The Sea Around Us. For one group, the inserted questions required proper names or measured quantities as answers.
This group did substantially better than other groups on new posttest items, different from the questions inserted in the text, that also required knowing proper names and measured quantities. Similar but weaker results were obtained with a group asked inserted questions that called for technical term and common word answers. In a study employing the same paradigm, Quellmalz (1972) found that subjects did markedly better on new proper name posttest items when proper name questions had been Distribution of Reading Time 3 inserted in the text, and also markedly better on posttest items that required identifying a new example of a concept or principle, when that was the sort of question which had been asked.
The research to date indicates that readers who encounter questions that can be answered on the basis of an easily discriminable type of text ;iformation will later perform better on any item testing information from the category. An economical explanation for this phenomenon is that the reader selectively attends to information in the questioned category.
The evidence for such an explanation is entirely circumstantial, however.
We sought to obtain a proximate indicator of selective attention.
The technique was to measure the amount of time subjects spent on short segments of text. These segments occasionally contained "target information," that is, information of the type required to answer inserted questions. If questions cause the reader to selectively attend to target information one might expect more time to be spent on segments containing such information than on other segments. At least, we dare say that a poll of research workers in the area would show this to be the predominant opinion.
Upon close examination, however, it turns out that there aren't completely compelling reasons why readers should spend more time on target information. One's intuition that readers ought to take extra time is bolstered by the ways attention is talked about in ordinary language:
attention has temporal extent, therefore, "paying more attention" implies spending more time. This is not a line of reasoning; it's semantic drift. The process by which target information is encoded might be timeintensive, but it is almost equally plausible that the process is more f cient and, hence, less time consuming. Whether readers will spend extra time on target informa is an empirical question. An expectation stated in advance of looking at data is a hunch rather than a prediction.
That there is reason for a cautious approach to interpretation of questioning effects is suggested by research on directed forgetting, in which similar issues have arisen. This research has established that informing people that they may forget some of the material that has been presented results in substantially improved memory for the remaining material. The first theory proposed to explain this phenomenon was that the cue to forget allows the subject to stop rehearsing the to-be-forgotten items and devote all subsequent attention to the items that must be remembered (Bjork, 1972) . There is some subtle evidence consistent with a selective rehearsal interpretation (cf. Martin & Kelly, 1974; Timmins, 1974 ).
Nevertheless, this seems to be a small part of the story. "More striking," in the words of Jongeward, Woodward and 9jork (1975, p. 51), i ""che inc redible ability of Ss .
. to differentiate to-be-remembered and to-be-forgotten items .
." which appears to be "much more important as a mechanism of directed forgetting than either selective search Despi-e changes in the distribution of reading time there would then be no overall difference in time spent on a page of text.
The present research employed an already-developed program on the PLATO IV computer system (Smith & Sherwood, 1976) , which made possible accurate measurement of the amount of time students spend on small chunks of text.
Subjects read text displayed In four -line segments on the PLATO viewing screen. They advanced to the next segment by pressing a key on the console. This
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Distribution of Reading Time 6 caused a new segment to appear on the screen and also era-ad the previous segment.
The time between key presses directly indicated exposure time, and indirectly reflected study time.
Preliminary research has suggested that people quickly adapt to reading text from a PLATO screen and that the system intrudes very little on normal reading activities. An unputlished study pointing to this conclusion involved groups that read a text printed on paper or presented on PLATO.
The results indicated no differences in amount learned, time spent, or apparent study strategy.
Method

Materials
The text was a revised version of the section from The Sea Around Us used by Rothkopf and Bisbicos (1967) . It consisted of 48 PLATO-length pages (each about three quarters of a normal typed page) divided into 12 four-page zones. There were six short answer questions for each zone, drawn mostly from Rothkopf and Bisbicos. Among the six questions were two of each of three types--questions that could be answered with either
(1) a technical term, (2) a number, or (3) a proper name.
Three questions for each zone, one from ea classification, were used as inserted questions and also appeared on the posttest. The remaining 36 questions were used only on the posttest. Below is a sample of each type of question. The underlined word was left blank to be supplied by the subject. (numbered 1 to 12 in order of occurrence) were within subjects factors.
In addition to reading tithe, the measures were proportion correct on posttest ens that repeated questions inserted in the text and proportion correct on posttest questions that did not repeat inserter' questions.
The experiment was conducted in a laboratory equippca with 31 PLATO to inals spaced three to five feet apart. The terminals were arranged so that students could see only their own displays.
The order of events was: an explanation of procedures for using the computer system, instructions for the experiment, a fou. practice passage, the 48-page experimental passage, and the posttest. Subjects were told that the experiment was about how students learn from text materials.
They were told they would be given a comprehensive short-answer test when they had finished reading. It was emphasized that each segment should be read carefully since once a person had moved forward s/he could not return to the previous segments. Students in the question groups were asked a question after readins each four-page zone. The question could always be answered on the basis of information presented in the immediately preceding zone. Answers were typed on the computer console. presented in counterbalanced orders. Ona of the subtests was composed of the 36 questions no subject had seen before. The other subtest repeated the 36 questions that had been inserted in the text for cne or another of the three questioned groups. Upon completing the posttest subjects were debriefed, thanked for their cooperation, and dismissed.
The posttest was scored according to a scheme that permitted spelling errors, substitution of synonymous words and phrases (plankton for planktonic shrimp), and rounding of numerical answers. Also tried was an even more lenient scoring procedure, and a more strict scoring procedure in which the expected answer had to be reproduced exactly. The findinos were invariant across scoring methods.
Subjects
The subjects were 43 students enrolled in introductory educational psychology classes. They participated in the study for class credit and also received 2.k10. One other subject was dropped because, based on answers to the inserted questions (e.g., "This is boring," "What am 1 doing here ? "), it was judged she was not cooperating. It is apparent that the interaction is attributable to the superior performance of subjects on the items they were repeating.
Results
Insert Table 1 about here   Table 2 shows mean proportion correct on new posttest items. The significant effects in an analysis of these data were posttest item type, The interaction appeared because subjects did better on items that tested information from the same categories as the inserted questions that they had received.
Insert Table 2 about here An analysis of reading times (not including time on the inserted questions themselves) showed a strong effect for zone, F(10,390) = 43.14. Relative to other questioned groups on nontarget segments (not including filler segments) the increment in time on target segments amounted to 1.9 seconds.
':sert Table 3 There has been some previous research attempting to answer these kinds of questions, but the finoings must be regarded as preliminary (Corrozi, 1970; Peeck, 1970; Geiselman, 1977) .
Two further caveats are in order. First, this study was constructed around the learning of simple facts, not because the authors believe that this is generally a worthy instructional goal, but rather b-cause such information is easy to edit and rearrange, easy to write questions about,
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Distribution of Reading Time 14 and easy for readers to recognize. Our guess is that the findings would hold up in research extended to educationally more significant information and questions, provided the reader could figure out which asoecti of the text to concentrate on in order to answer the questions correctly; but this remains to be shown. Second, the finding that questions affect the aistribution of reading rather than totel time, would be expected to hold only when the inserted questions are of a clear and distinctive type.
If questions were of several types and ranged over a variety of text content, the influence on reading time would be more diffuse.
Total reading time might go up relative to a control group under these circumstances, provided there were an incentive to correctly answer the inserted questions and background motivatior were not too high (see .
We turn finally to a consideration of the practical value of questioning techniques in the light of the present findings. A sometimes heated controversy has raged in educational research circles about the role of reading time in producing achievement gains when questions are asked. Carver (1972) has maintained that research on questioning is of no theoretical or practical significance since, as he suspected and we have clearly demonstrated, the increment in achievement attributable to questions is associated with increases in study time. His reasoning was that "the time prose material is presented, or the time engaged in learning by the learner, is an important determiner of retention" (p. 94) and further, that questions could be "simply acting as a stimulus for spending more time in the learning process" (p. 102).
It is very odd to conclude thz.t an effect is theoretically uninteresting because time _ taken to achieve the effect. Time itself is not a causal force. It is, as th::: maxim says, only an "empty vessel" that may support processes in a causal chain. Presumably every process takes at least a little time. Thus, there is no reasonable sense in which one could be said to have explained (or explained away) questioning effects by pointing to the fact that people who get questions spend more time.
As for practical significance, Faw and Waller (1976) there are students of all ages who would regard a procedure that usefully directs their allocation of study time, or even induces them to gainfully spend more time, as a benefit rather than a cost. Putting this another way, for at least a few students on most occasions and for almost all students on some occasions, time is cheap, achievement is dear. Does not include items based on zone 1.
altems based on segments containing target information. 
